Epidemiological investigations have so far been unable to distinguish between the effects of the various common air pollutants. In the earlier incidents each pollutant was found to have increased in similar proportion. The position is now changing and the ratio of smoke to sulphur dioxide in London is falling. Levels of sulphur dioxide show no decrease, however, and in crowded areas of tall buildings may well be increasing. In co-operation with Dr Lawther and his staff at the MRC Air Pollution Research Unit a detailed study is being made ofthe mortality and morbidity data of the past four years. It is hoped that by the use of the techniques described in this paper, and by taking the years 1958-60 as a base line for comparing the effects of more recent changes in air pollution, it will be possible to assess the relative importance of the smoke and sulphur compounds in the atmosphere. This should supplement the experimental studies now being carried out in the Unit of the effects of various mixtures of pollutants on man. Norway, Oslo, Norway) Chronic bronchitis has given to Britain both honour and notoriety. From the time of Badham (1808), whose classical clinical description of this disease has earned him a place of honour in the history of medicine, up to our own time British scientists have made outstanding contributions to research into the natural history of the chronic nonspecific lung diseases. On the other hand, this disease entity-mainly because of the gross British excess in recorded mortality from this cause -has earned notoriety as 'the English disease'. Reid (1956) started his search for clues into causation by comparing the mortality rates for bronchitis in England and Wales with those from. other countries. The enormous differences in recorded mortality from this cause between various countries in Europe and North America, have, within the last decade, initiated a number of international studies. From such studies it has emerged that 'the English disease' is not restricted in its occurrence to the British Isles. In other words, the impression given by the available mortality statistics seems to be false in the sense that it does not reflect the true distribution of disease.
Various studies of the comparability of international mortality statistics have pin-pointed some of the more important factors which impose serious limitations to direct inter-country comparisons of death rates from bronchitis. In a study of the practice of coding and classification of causes of death as recorded on the official death certificates, Morrison (1961) It has also proved difficult to estimate the prevalence of chronic bronchitis on an international scale by means of morbidity statistics. In most countries data on morbidity are not available for representative groups of the population, and it is well known that morbidity statistics are often influenced by occupational and socio-economic factors that may be entirely unrelated to the disease under study. From comparisons of morbidity statistics for occupational population groups covered by the same type of sickness insurance scheme in different countries, there is some suggestion that the ratio between countries in morbidity from chronic bronchitis may be less than the ratio in mortality (Mork 1962 The effect on comparability when a standardized questionnaire is translated from one language into another is very difficult to assess. The common opinion of investigators seems to be that the translation should be made not by a professional translator alone but in close co-operation with physicians familiar with the various idioms and phrasing used to describe medical symptoms by the popwlations to which the questionnaire is to be applied.
In discussing comparisons between population groups in various communities, one must ask whether the subjects interviewed in different parts of the world are interpreting a standard question in the same manner. This will probably depend not only on the interviewing technique and the phrasing of the questions, but also (and perhaps to a great extent) on the emphasis laid on different symptoms by the individual; in other words on the subject's 'threshold' for regarding himself positive on any symptom. In a community where certain symptoms -for instance, cough -are of common occurrence in the general population, a slight cough may be regarded as more or less normal. This may influence the memory of the occurrence of such symptoms, and they may not be mentioned in an interview. On the other hand, a similar symptom may be more often recalled and mentioned in samples of populations in which its prevalence is generally low. This may tend to diminish differences that may actually exist between groups from different communities. Fortunately, it seems reasonable to assume that this factor is of greatest importance in dealing with the less serious symptoms.
Although many factors restrict the comparability of results from international prevalence surveys, some consistent trends have emerged from the many such studies undertaken during recent years.
In most countries, the prevalence of respiratory symptoms in 'healthy' populations surveyed has been found to be higher than anticipated from previously available data on morbidity and mortality of respiratory diseases. The prevalence of cough and sputum has been found to be consistently higher in cigarette smokers than in nonsmokers. Breathlessness, which may result from emphysema or airway obstruction in chronic bronchitis, has been found to be closely associated with cigarette smoking in men, whereas no clear association has been demonstrated in women. Similarly, a consistent association of cigarette smoking and chest illness is found among males.
When contrasting comparable samples of cigarette smokers living in different environments, no major differences are found in the prevalence of 'minor' symptoms like morning cough and expectoration. These international studies have confirmed the observation made previously in various populations in the UK (Higgins 1957) that a strong relationship exists between smoking and productive cough in a variety of environments, and demonstrates the predominance of smoking as a determinant of these symptoms. Comparisons between different communities of the prevalence of more serious symptoms like persistent sputum production, marked dyspncea, recurrent chest illnesses and reduced ventilatory capacity have shown that marked differences exist even after standardization for smoking habits. It has generally been assumed that such disparities between countries in the prevalence of more advanced disease are the effect of some other 'malignant' factors characterizing some communities, for example atmospheric pollution. This hypothesis is supported by data from a number of studies carried out, particularly in the UK, in communities in which accurate measurements of the levels of air pollution have been available.
Few international epidemiological investigations have been specifically directed towards determining the relative importance of air pollution in the natural history of chronic bronchitis. The main reason for this is probably that in most countries air pollution measurements are only carried out in a few areas and, furthermore, many of these measurements relate only to dustfall which is often a poor index of the pollutants of particular interest in relation to respiratory disease. Some of the problems relating to international comparisons in this field were discussed at a Symposium on the Epidemiology of Air Pollution, convened by WHO in 1960 (Lawther et al. 1962 ). This meeting stressed the need, not only for the standardizing of instruments and analytical methods for measuring air pollution, but also for co-ordination of epidemiological field surveys on respiratory symptoms with studies of various air pollutants. A comparative study along these lines has recently been carried out in Finland and Norway. Representative samples of the populations of Helsinki and Oslo have been questioned about respiratory symptoms, smoking habits, &c., using a standard questionnaire. Continuous measurements have been carried out over one year of the atmospheric pollution in the two cities using identical instruments and methods of analysis. The result of this study is unfortunately not yet available.
Even if international comparative studies similar to the one mentioned above can contribute to a better understanding of the relationship between air pollution and chronic bronchitis, they will leave many problems unsolved. From studies on lung cancer (Eastcott 1956 , Dean 1959 The comparative studies carried out so far have probably only given a broad outline of the epidemiological pattern of chronic bronchitis. They strongly suggest that this disease represents a much more serious international health problem than was previously realized, and that it may be largely preventable. Promising methods of investigation have been developed within the last decade and a firm basis for future research has been established. However, there are still many problems to be solved before we can have a complete knowledge of all aspects of the natural history of chronic bronchitis. Many of these problems can probably only be solved through international co-operation.
